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1.0 Introduction 

 

The City of Tucson - Environmental Services Department (COT-ES) has prepared this report to 

document groundwater and soil vapor monitoring conducted during 2015 at the Prudence 

Landfill site.  The location of the Prudence landfill site within the City of Tucson is depicted on 

Figure 1. The COT-ES conducts this annual monitoring as part of a discretionary monitoring 

program at closed landfills within the City.   

 

The Prudence Landfill is approximately 8.5 acres in size and is located along the western bank of 

the Pantano Wash between 22
nd

 Street and Broadway Boulevard in Tucson, Arizona.  The City of 

Tucson operated the Prudence Landfill between 1974 and 1977
1
 and accepted primarily 

household solid waste
2
 for disposal.  The landfill meets the definition of a closed solid waste 

facility under A.R.S. 49-701 and is exempt from State of Arizona rules regulating solid waste 

facilities.  However, methane gas monitoring at the Prudence Landfill was directed by the City of 

Tucson Mayor and Council in August of 1995 as part of a directive to the Solid Waste 

Management Department to manage and control methane gas from landfills within the City.  The 

Mayor and Council placed an evaluation of methane gas hazards as the highest priority and also 

directed the COT-ES to subsequently evaluate and establish protocols for other environmental 

concerns, including groundwater quality conditions, at City landfills
3,4

.  To be protective of 

nearby residences and other developments, COT-ES voluntarily monitors methane gas 

concentrations on a quarterly basis and operates a methane gas extraction system, constructed in 

1995, to prevent methane gas from migrating from the Prudence Landfill property.  The COT-ES 

also voluntarily collects groundwater and soil vapor samples to assess the level of environmental 

risk, if any, posed by the landfill. 

 

2.0 Monitoring Activities 

 

In December 2015, the COT-ES conducted a biennial (every two years) monitoring event at the 

following groundwater monitoring wells and soil vapor probes: 

 

 Groundwater Monitoring Wells 

 

 R-124A 

 R-125A 

 WR-435A  

                                                 

1
 URS, Historical Summary Report: Prudence Landfill/Gollob Park Area Tucson, Arizona, March 5, 2004 

2
 Dames & Moore, Landfill Environmental Studies Program Phase I (LESPI), 1989 

3
 Solid Waste Management Department: Memorandum to Mayor and Council, Closed Landfill Investigation 

Summary, February 18, 1998 
4
 Mayor and Council Memorandum, Update on Landfill Methane Monitoring and Compliance, March 15, 1999 

 



 

   

 

Soil Vapor Probes  

 

 R-125A  

 WR-434A  

 

The location of these monitoring wells and vapor probes is shown on Figure 2.  The COT-ES 

also conducts quarterly monitoring of perimeter landfill gas (LFG) probes PRUD-1 through 

PRUD-20.  The Arizona Department of Environmental Quality (ADEQ), with the assistance of 

their contractor Amec Foster Wheeler, conducted a groundwater monitoring event and elevation 

survey in February and March of 2015 using a network of 85 monitoring wells located at the 

nearby Broadway-Pantano Water Quality Assurance Revolving Fund (WQARF) Landfill site.  

The WQARF site investigations include the Broadway North and Broadway South Landfills, but 

the water level measurements and contour map from the WQARF site also encompasses the 

Prudence Landfill site.  When feasible, the ADEQ data and interpretations (i.e. groundwater 

contours) are referenced to provide a more comprehensive overview of the area and to increase 

the efficiency of reporting for the Prudence Landfill.   

  

2.1 Groundwater Level Monitoring 

 

In December 2015, the COT-ES collected groundwater levels from three monitoring wells at 

Prudence Landfill during the biennial monitoring event. Groundwater elevations have been on a 

rising trend and have increased an average of 22 feet since 2005.  The graph shown on Figure 3 

depicts the rise in groundwater levels at the landfill site.   ADEQ performed a gauging event in 

February and March 2015 for the Broadway-Pantano WQARF area which included wells in the 

direct vicinity of Prudence Landfill.  The ADEQ potentiometric groundwater contour map for 

February and March 2015, which is provided in Appendix F
5
, indicates that groundwater flows 

toward the northwest from the Prudence Landfill with an approximate horizontal gradient of 

0.0027 feet/foot.  The February and March 2015 groundwater flow direction is consistent with 

historic groundwater flow data. 

 

2.2 Groundwater Sampling Procedures and Results 

 

The COT-ES conducted the biennial sampling event from December 15 to December 16, 2015 at 

groundwater wells R-124A, R-125A, and WR-435A. The wells were sampled in order of 

increasing PCE concentration (non-detect to highest concentrations) based on analytical results 

from previous sampling events. Prior to sample collection, each well was purged a minimum of 

three well volumes using either a dedicated submersible pump or a decontaminated temporary 

pump.   

 

                                                 

5
 Amec Foster Wheeler, Sitewide Groundwater Monitoring Report, December 2014 through March 2015, Broadway-

Pantano WQARF Site, Tucson, Arizona, December 15, 2015 



 

   

A multi-parameter YSI meter equipped with a flow-through cell was utilized to continuously 

monitor groundwater quality parameters including temperature, pH, specific conductance, 

dissolved oxygen and oxidation-reduction potential (ORP) during sample collection.  Turbidity 

was measured using a Hanna Instrument. 

 

Groundwater samples were collected after a minimum of three well volumes were purged from 

each well and field water quality parameters had stabilized.  The stabilization parameters are 

provided on the field data sheets provided in Appendix A.   

 

Purge water was directed through a granular-activated carbon (GAC) vessel, unless the well had 

a history of non-detect for VOCs.  Purge water obtained from on-site wells with a history of non-

detect levels was discharged to the ground surface. Purge water, regardless of treatment with 

GAC or direct discharge, was not allowed to enter any jurisdictional waterways.  All non-

dedicated sampling equipment was decontaminated prior to each use. 

 

Immediately following purging of the wells, groundwater samples were collected from the spigot 

on the sampling equipment. The flow rate was reduced to minimize volatilization of VOCs 

during sampling. Groundwater samples were collected and analyzed for VOCs and inorganic 

compounds specified on analyte lists provided in Appendix A.  Groundwater samples were 

labeled and placed in laboratory-supplied containers with an internal temperature of 4 ± 2 

degrees Celsius and submitted to the Tucson Water Quality Laboratory for analysis.  

 

Field quality assurance protocols followed during the COT-ES sampling event included: 

 

 One trip blank sample was collected once each day or one sample for each cooler. 

 

 Collection of one duplicate sample. 

 

 Collection of one equipment blank sample for each day of use of a non-dedicated pump. 

 

2.2.1 VOC Analytical Groundwater Results 

 

There were no VOC or inorganic compounds which exceeded their respective AWQS in the 

groundwater samples analyzed from wells R-124A, R-125A or WR-435A. Field data forms and 

laboratory analytical reports for this sampling event are provided in Appendix A.    

 

Groundwater monitoring well R-124A, which is located downgradient of the Prudence Landfill, 

had detects for five VOCs including bromodichloromethane at 0.6 µg/l, chloroform at 2.7 µg/l, 

dichlorodifluoromethane (DCFA) at 2.3 µg/l, PCE at 1.6 µg/l and total trihalomethanes at 3.2 

µg/l.  A summary of the analytical results for these monitoring wells is provided on Table 3.  

VOCs were not detected at monitoring well R-125A, which is located upgradient of the Prudence 

Landfill.  Monitoring well WR-435A, which is located downgradient of the Broadway South 

Landfill had a detect of DCFA at 0.7 µg/l and PCE at 1.8 µg/l.  PCE concentrations appear to be 

generally stable at the site since 2009, as shown on Figure 4.   

 



 

   

2.2.2 Inorganic Analytical Groundwater Results   

 

There were no inorganic compounds which exceeded their respective AWQS values as shown on 

Table 4.  At monitoring well R-125A, concentrations of alkalinity, total dissolved solids, sulfate, 

sodium, magnesium, calcium and barium appear to be on an increasing trend, as shown on the 

graphs provided in Appendix B.  Concentrations of calcium also appear to be increasing in well 

R-124A.  Concentrations of total organic carbon increased in well WR-435A from 0.32 mg/l 

(2013) to 1.23 mg/l (2015).  The remaining parameters are stable or decreasing.     

 

2.2.3 Quality Assurance / Quality Control Groundwater Results    

 

Quality assurance/quality control (QA/QC) analyses for the 2015 sampling event included one 

duplicate sample analysis, one equipment blank sample analysis and two trip blank sample 

analyses. Analytical results for QA/QC samples are presented in the laboratory reports in 

Appendix A and duplicate comparisons are summarized in the table provided in Appendix C.  

 

There were no analytes detected in any of the trip or equipment blank samples.   

 

The laboratory percent recoveries were within laboratory quality assurance objectives for 

accuracy, except for the data qualifiers listed in the case narratives presented in Appendix A.  

There were no significant data qualifiers or issues presented in the case narratives. All data 

qualifiers were within acceptable quality and would not affect data results.   

 

The sample duplicate for well R-124A was compared with the original sample analyses to 

evaluate the degree of laboratory and field precision. The relative percent differences (RPD) 

between the sample and its duplicate for all detected analytes were less than 30 percent, except 

for iron with an RPD of 170 percent.  In reviewing the field sampling sheet in Appendix A, there 

was no indication of a cause for the large variability for the iron concentrations, such as colored 

purge water, high turbidity, surging pump and/or unstable parameters.  There were also no items 

of significance noted in the laboratory report and/or chain of custody for this sample.  The COT-

ES is unable to identify a reason for this variability, but this compound does not have an AWQS 

and is not a site constituent of concern.  Therefore, the COT-ES does not consider this to be a 

significant quality control issue.  The remaining parameters are below the 30 percent RPD with 

the highest RPD at 18 percent. 

 

2.3 Soil Vapor Monitoring Protocol and Results  

 

The COT-ES monitors VOCs in soil vapor to assess vadose zone conditions at the Prudence 

Landfill site.  There are no regulatory standards for this data.  Deep nested soil vapor probes were 

installed to measure possible impacts to groundwater from vapor phase VOCs migrating from the 

disposed waste.  The nested soil vapor wells at R-125A and WR-434A were monitored for VOCs 

on December 16, 2015.  

 

Prior to sampling, each probe was purged using a vacuum pump. The purge volume for each well 

was the equivalent of three casing volumes of air.  Landfill gas concentrations were measured 



 

   

using a Landtec GEM 2000 Gas Analyzer and Extraction Monitor to determine the initial and 

final readings of methane, carbon dioxide and oxygen.  Appendix D contains field sampling 

forms and Table 5 provides a field parameter summary of the final measurements for each probe. 

Soil vapor samples were collected in canisters and submitted to Airtech Environmental 

Laboratories in Phoenix, Arizona for VOC analyses by EPA Method Toxic Organics 15.  

Appendix D contains the laboratory reports for these landfill gas samples and Table 4 provides a 

summary of select VOCs. 

 

2.3.1 Soil Vapor Results    

 

During the 2015 sampling event, the highest soil vapor PCE concentration was observed in probe 

WR-434A at 250 feet below ground surface at a concentration of 1.1 µg/l.  The highest TCE 

concentration was observed also in probe WR-434A at 250 feet below ground surface at a 

concentration of 0.234 µg/l.  Tabulated summaries of soil vapor monitoring results are provided 

on Table 4 and Table 5 and Figure 5 depicts the soil vapor PCE concentrations versus time for 

probes R-125A and WR-434A.  The TCE concentrations have not been plotted since these trends 

closely follow the PCE trends.     

   

The maximum soil vapor concentrations observed are low compared to the estimated 

Groundwater Protection Levels (GPLs) for the Prudence Landfill as established in 2008 by 

Hargis & Associates
6
.  The table below compares the maximum detected soil vapor values 

obtained in 2015 to the Prudence landfill GPLs.  The current PCE and TCE soil vapor 

concentrations are below the estimated GPLs and, therefore, there is a low probability of soil 

vapor VOC impacts to groundwater above AWQSs. 

 

Compound 

2016 Maximum 

Detected 

Concentrations (µg/l) 

Prudence 

Landfill GPLs 

(µg/l) 

PCE 1.1 70 

TCE 0.234 27 

Vinyl chloride ND 851 

Cis-1,2 DCE 0.499 322 

ND = Not Detected 

 

The VOC soil vapor concentrations are relatively lower than the year 2013 data.  Based on a 

review of field parameter stabilization readings, ambient air conditions (CO2 at approximately 1 

percent and O2 at approximately 20 percent) were observed at the following probes: WR-434, 

150 feet below ground surface, WR-434A, 350 feet below ground surface, R-125A, 50 feet 

below ground surface, R-125A, 145 feet below ground surface and R-125A, 250 feet below 

ground surface. Ambient air conditions in the final field readings indicate atmosphere air 

intrusion may have occurred into the VOC samples.  Each of these probes did not have any 

                                                 

6
 EEC and Hargis & Associates, Inc.  Soil Vapor Assessment at Los Reales, Prudence, Vincent Mullins, Irvington, 

Cottonwood, and Ryan Landfills, April 10, 2008 



 

   

detects for the commonly detected landfill constituents PCE, TCE, cis-1,2-DCE, 

trichlorofluoromethane and DCFM, as shown on Table 4.  The COT-ES will investigate the 

integrity of each probe by evaluating the probe connections above ground for potential ambient 

air access, measuring the total depth of each probe for potential collapse and re-purging each 

probe to observe if subsurface air conditions can be obtained.  These probes will not be 

resampled for VOCs because previous soil vapor concentrations have been consistently low in 

comparison to the site specific GPLs (Figure 5 and Table 4) and there are no regulatory 

standards for this data.     

 

2.3.2 Shallow Perimeter Landfill Gas Monitoring    

 

In 2015, shallow landfill gas probes PRUD-1 through PRUD-20 were monitored on a quarterly 

basis by the COT-ES in January, April, July and October.  During the October 2015 monitoring 

event, methane was detected at probe PRUD-16 at 25 feet below ground surface in the first 

methane reading at a concentration of 1.1 percent by volume.  The second methane reading at 

this probe was 0 percent by volume and the third methane reading at probe PRUD-16 was 1.2 

percent by volume.  A summary of the shallow perimeter methane gas monitoring results is 

provided in Appendix E. The COT-ES initiated a weekly methane gas monitoring schedule at 

probe PRUD-16, at depths of 15 feet and 25 feet below ground surface, from October 16, 2015 to 

November 6, 2015.  Concentrations of methane decreased to 0.7 percent on October 16, 2015 to 

non-detect (0 percent) for the subsequent monitoring events. The on-site gas extraction system 

operates daily except during the hours of 3 P.M. to 9 P.M. to prevent migration of methane to the 

neighboring properties.  The COT-ES will continue to monitor these probes on a quarterly basis. 

  

 

3.0 CONCLUSIONS AND RECOMMENDATIONS 

 

The following conclusions and recommendations are provided based on the environmental 

monitoring conducted in 2015: 

 

 Since 2004, the COT-ES has monitored groundwater monitor wells R-124A and R-125A 

at the Prudence Landfill.  There have been no VOCs detected above regulatory standards 

from 2004 to the present time. 

  

 Monitoring well WR-435A, which is downgradient from both the Prudence Landfill and 

the Broadway South landfill, also has had no exceedances of the AWQS for all 

constituents, including PCE, from 2001 to the present time. 

 

 An analysis of the trends of VOC and inorganic compound data indicates that there are no 

impacts above regulatory standards to the groundwater from the Prudence Landfill. 

  

 The groundwater flow direction toward the northwest in the Prudence Landfill area is 

consistent with historical findings of the groundwater flow direction.  Groundwater 

elevations have been on a rising trend and have increased an average of 22 feet since 

2005. 



 

   

 

 Soil vapor concentrations are significantly less than the calculated site specific GPLs.  

  

 The COT-ES will reduce groundwater and deep soil vapor monitoring frequency from 

once every two years to once every five years.  The groundwater and deep soil vapor 

concentrations are stable and less than regulatory standards.  The next groundwater and 

deep soil vapor monitoring event is scheduled for 2020. 

  

 Methane was detected in shallow probe PRUD-16 during the October 2015 monitoring 

event.  After this finding, the COT-ES initiated a weekly monitoring schedule and 

methane concentrations quickly decreased.  The COT-ES will continue quarterly landfill 

gas perimeter monitoring and adjust the landfill gas extraction system as needed based on 

the monitoring results from the shallow probes. 

   

 The COT-ES inspects and maintains the Prudence Landfill to correct problems such as 

wildcat dumping, erosion of the final soil cover and vandalism of the wells.  All 

groundwater and deep vapor monitoring wells at the landfill are inspected and repaired on 

an on-going basis to ensure they are secure and in proper working order.   
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Table 1

Well Information

Prudence Landfill

Well Name

Vapor 

Probe 

Depth    

(ft bgs)

Probes 

Diameter  

(inches)

Probe 

Material

Well 

Depth    

(ft bgs)

Well 

Diameter  

(inches)

Screened 

Interval   

(ft bgs)

Casing Material

D-039A No vapor probes installed. 435 12 193-435 Steel

No vapor probes installed. 556 12 222-402 Steel

10 410-556 Steel

No vapor probes installed. 702 12 249-457 Steel

10 337-702 Steel

50* 0.5 SCH 40 PVC 410 5 370-410 SCH 80 PVC

145* 0.5 SCH 40 PVC

246* 0.5 SCH 40 PVC

354.55* 0.5 SCH 40 PVC

50 0.5 SCH 40 PVC 395 5 355-395 SCH 80 PVC

140 0.5 SCH 40 PVC

250 0.5 SCH 40 PVC

335 0.5 SCH 40 PVC

50 0.5 SCH 40 PVC No groundwater well installed.

150 0.5 SCH 40 PVC

250 0.5 SCH 40 PVC

350 0.5 SCH 40 PVC

WR-435A No vapor probes installed. 420 5 330-420 SCH 80 PVC

ft bgs = feet below ground surface.

* Probes were abandoned February 2014.

Groundwater Well InformationVapor Probe Information

D-040A

D-041A

R-125A

WR-434A

R-124A

S:\EMCOMMON\Prudence\Well & System Info\WellInformation.xls



TABLE 2

GROUNDWATER MONITOR WELLS

CONCENTRATION OF SELECTED VOCs (ug/L)

PRUDENCE LANDFILL

Well Name Notes Date
cis -1,2-

DCE
DCFA MC PCE TCE VC

D-039A A 10/30/08 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0

D-039A A 11/12/07 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0

D-039A A 04/23/07 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0

D-039A A 11/13/06 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0

D-039A 07/25/00 <0.5 0.7 <0.5 <0.5 <0.5 <0.5

D-039A * 07/25/00 <0.5 0.8 <0.5 <0.5 <0.5 <0.5

D-039A 06/24/99 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5

D-039A * 06/24/99 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5

D-040A A 10/30/08 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0

D-040A A 11/12/07 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0

D-040A A 04/23/07 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0

D-040A A 11/13/06 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0

D-040A 06/23/99 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5

D-041A 05/25/06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

D-041A * 05/25/06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

D-041A 10/15/01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

D-041A 06/22/99 <0.5 <0.5 <1.0 <0.5 <0.5 <0.5

R-124A * 12/15/15 <0.5 2.4 <0.5 1.7 <0.5 <0.5

R-124A 12/15/15 <0.5 2.3 <0.5 1.6 <0.5 <0.5

R-124A 11/25/13 <0.5 2 <0.5 1.5 <0.5 <0.5

R-124A * 11/25/13 <0.5 2 <0.5 1.5 <0.5 <0.5

R-124A 09/20/11 <0.5 2.1 <0.5 1.2 <0.5 <0.5

R-124A 09/20/11 <0.5 2 <0.5 1.2 <0.5 <0.5

R-124A 11/17/10 <0.5 2.6 <0.5 1.9 <0.5 <0.5

R-124A 11/16/09 <0.5 1.7 <0.5 2 <0.5 <0.5

R-124A * 11/16/09 <0.5 2 <0.5 2 <0.5 <0.5

R-124A 11/12/08 <0.5 1.1 <0.5 0.9 <0.5 <0.5

R-124A * 11/12/08 <0.5 1.1 <0.5 1 <0.5 <0.5

R-124A 11/19/07 <0.5 0.7 <0.5 0.6 <0.5 <0.5

R-124A 11/19/07 <0.5 0.8 <0.5 0.7 <0.5 <0.5

R-124A 12/20/06 <0.5 <0.5 <0.5 0.5 <0.5 <0.5

R-124A 12/20/06 <0.5 <0.5 <0.5 0.5 <0.5 <0.5

R-124A 06/15/06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-124A 12/19/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-124A 09/21/05 <0.5 0.6 <0.5 0.6 <0.5 <0.5

R-124A * 09/21/05 <0.5 0.5 <0.5 0.5 <0.5 <0.5

R-124A 06/06/05 <0.5 <0.5 <0.5 0.5 <0.5 <0.5

R-124A 03/28/05 <0.5 <0.5 <0.5 0.5 <0.5 <0.5

R-124A * 03/28/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-124A D 08/06/04 <0.5 <2.0 <3.0 <0.5 <0.5 <0.5

S:\EMCOMMON\Prudence\Well & System Info\GW Data\WaterQuality.xls
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TABLE 2

GROUNDWATER MONITOR WELLS

CONCENTRATION OF SELECTED VOCs (ug/L)

PRUDENCE LANDFILL

Well Name Notes Date
cis -1,2-

DCE
DCFA MC PCE TCE VC

R-125A 12/15/15 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 11/25/13 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 09/20/11 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 11/17/10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 11/17/10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 11/16/09 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 11/12/08 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 11/19/07 <0.5 <0.5 <0.5 0.5 <0.5 <0.5

R-125A 12/20/06 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 06/15/06 <0.5 <0.5 <0.5 0.5 <0.5 <0.5

R-125A * 06/15/06 <0.5 <0.5 <0.5 0.5 <0.5 <0.5

R-125A 12/19/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A * 12/19/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 09/21/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 06/06/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A * 06/06/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A 03/28/05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

R-125A D 08/06/04 <0.5 <2.0 <3.0 <0.5 <0.5 <0.5

WR-435A 12/16/15 <0.5 0.7 <0.5 1.8 <0.5 <0.5

WR-435A 11/26/13 <0.5 0.5 <0.5 1.7 <0.5 <0.5

WR-435A A 9/23/2011 <1.0 <4.0 <4.0 1.3 <1.0 <1.0

WR-435A 9/22/2011 <0.5 <0.5 <0.5 0.9 <0.5 <0.5

WR-435A 11/22/10 <0.5 <0.5 <0.5 0.8 <0.5 <0.5

WR-435A A 10/30/08 <1.0 <5.0 <5.0 1.9 <1.0 <1.0

WR-435A A* 10/30/08 <1.0 <5.0 <5.0 2.3 <1.0 <1.0

WR-435A A 04/07/08 <1.0 <5.0 <5.0 1.4 <1.0 <1.0

WR-435A A* 04/07/08 <1.0 <5.0 <5.0 1.4 <1.0 <1.0

WR-435A A 11/12/07 <1.0 <5.0 <5.0 1.1 <1.0 <1.0

WR-435A A 04/25/07 <1.0 2.4 <5.0 1.6 <1.0 <1.0

WR-435A A 11/13/06 <1.0 2.5 <1.0 1.5 <1.0 <1.0

WR-435A A 04/05/06 <1.0 1.5 <5.0 <1.0 <1.0 <1.0

WR-435A A 11/17/05 <0.5 3 <3.0 2 <0.5 <0.5

WR-435A A 05/17/05 <0.5 <2.0 <3.0 1.4 <0.5 <0.5

WR-435A A 11/18/04 <0.5 2.3 <3.0 2.2 <0.5 <0.5

WR-435A * 11/18/04 <0.5 2.4 <3.0 2.2 <0.5 <0.5

WR-435A A 05/13/04 <0.5 3.7 <3.0 2.0 <0.5 <0.5

WR-435A A 12/01/03 <0.5 3.3 <3.0 2.4 <0.5 <0.5

WR-435A 03/18/03 <0.5 1.7 <1.0 2.4 <0.5 <0.5

WR-435A 08/08/02 <0.5 1.9 <1.0 3.6 <0.5 <0.5
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TABLE 2

GROUNDWATER MONITOR WELLS

CONCENTRATION OF SELECTED VOCs (ug/L)

PRUDENCE LANDFILL

Well Name Notes Date
cis -1,2-

DCE
DCFA MC PCE TCE VC

WR-435A 05/07/02 <0.5 1.5 <1.0 2 <0.5 <0.5

WR-435A 02/13/02 <0.5 1 <1.0 0.9 <0.5 <0.5

WR-435A 11/07/01 <0.5 1.5 <1.0 2.2 <0.5 <0.5

WR-435A * 11/07/01 <0.5 0.8 <1.0 0.8 <0.5 <0.5

WR-435A 09/18/01 <0.5 0.8 <0.5 0.6 <0.5 <0.5

WR-435A * 09/18/01 <0.5 0.8 <0.5 0.5 <0.5 <0.5

* = Duplicate Sample
D
 = Sample taken during well development

A 
= Sample taken by ADEQ for Broadway-Pantano WQARF site

B 
= Sample taken by grab method, bailer.

All Analysis performed by the Tucson Water Quality Laboratory

Parameters:

cis-1,2-DCE = cis-1,2-dichloroethene

DCFA = dichlorodifluoromethane

MC = methylene chloride

PCE = tetrachloroethene

TCE = trichloroethene

VC = vinyl chloride
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TABLE 3

PRUDENCE LANDFILL

GROUNDWATER MONITOR WELLS

CONCENTRATION OF SELECTED INORGANIC COMPOUNDS (mg/L)

Well Name Notes Date Barium Calcium Sodium Nitrate Nitrite
Bicarbonate 

Alkalinity
Fluoride Sulfate Chloride

Total 

Phosphate 

as P

Potassium
Hardness 

(CaCO3)

Total 

Dissolved 

Solids

Total 

Suspended 

Solids

Total Organic 

Carbon
Iron Arsenic Lead Copper Magnesium Manganese Zinc

D-039A 6/24/1999 0.18 58 28 4.7 <0.1 153 0.19 47 7.3 0.014 1.8 162 295 17.1 0.43 34 <0.002 0.007 0.067 5.6 0.33 0.45

D-039A * 6/241999 0.2 56 28 4.8 <0.1 150 0.18 46 7.4 0.034 1.7 167 288 16.2 0.37 15 0.003 0.011 0.1 5.5 0.61 0.51

D-039A 7/25/2000 0.16 60 29 4.4 <0.1 168 0.25 48 7.7 0.01 1.8 176 294 3.3 .32 1.3 <0.0015 0.015 <0.02 5.9 0.047 0.19

D-039A * 7/25/2000 0.16 61 30 4.4 <0.1 168 0.17 48 7.6 0.01 1.8 174 292 3.1 .31 2 <0.0015 0.026 <0.02 6 0.054 0.2

D-040A 6/23/1999 0.15 59 22 5.8 <0.1 158 0.14 43 3.2 0.024 1.7 171 353 5.6 0.31 0.51 <0.002 0.004 0.049 5.8 0.02 0.38

D-041A 6/22/1999 0.17 64 24 4.6 <0.1 186 0.13 36 5.3 <0.01 1.7 185 384 2 0.4 0.46 <0.002 0.003 <0.02 6.2 0.031 0.36

D-041A 10/15/2001 0.18 70 25 5 <0.1 194 <0.1 35 9.2 0.054 1.7 202 342 1.9 0.53 0.31 <0.002 0.011 <0.02 6.6 0.027 0.18

R-124A 3/28/2005 0.25 94 31 2.6 <0.1 275 <0.1 25 5.3 0.057 2.2 273 377 6.9 0.38 0.43 <0.002 .008 0.1 9.2 <0.02 0.094

R-124A * 3/28/2005 0.23 91 30 2.7 <0.1 272 <0.1 25 5.1 0.048 2.1 263 370 4.3 0.34 0.17 <0.002 0.0026 0.035 8.8 <0.02 0.064

R-124A 6/6/2005 0.24 92 31 2.7 <0.1 272 <0.1 24 5.4 0.026 2 268 375 1.3 0.47 0.078 <0.002 0.0027 0.067 8.9 <0.02 0.054

R-124A 9/21/2005 0.26 95 31 2.9 <0.1 287 0.11 24 5.5 0.039 2.1 276 398 10.1 0.62 0.42 <0.002 <0.002 <0.02 9.3 <0.02 <0.02

R-124A * 9/21/2005 0.25 94 31 2.9 <0.1 287 0.12 25 5.5 0.039 2.1 274 395 11.2 0.59 0.4 <0.002 <0.002 <0.02 9.3 <0.02 <0.02

R-124A 12/19/2005 0.28 95 31 3 <0.1 263 <0.1 24 5.3 0.074 2.3 277 381 63.3 0.38 1.6 <0.002 0.0033 0.075 9.5 0.031 0.049

R-124A 12/20/2006 0.28 91 34 3.1 <0.1 268 <0.1 25 6.8 0.11 2.1 265 391 29.2 0.72 1.1 <0.002 <0.002 <0.02 9.3 <0.02 0.021

R-124A 12/20/2006 0.28 95 34 3.2 <0.1 262 <0.1 25 6.8 0.11 2.1 276 392 26.6 0.65 1 <0.002 <0.002 <0.02 9.7 <0.02 <0.02

R-124A 11/16/2009 0.24 107 33 5.1 <0.1 216 0.12 46 66 0.015 2.2 310 453 <1 0.92 0.037 <0.002 <0.002 <0.02 10 <0.02 <0.02

R-124A 11/16/2009 0.24 110 34 5.1 <0.1 219 0.12 47 66 0.024 2.2 320 458 <1 0.94 0.044 <0.002 <0.002 <0.02 11 <0.02 <0.02

R-124A 11/17/2010 0.22 111 33 4.7 <0.1 209 <0.1 45 72 NA 2.2 NA 517 NA 1.07 0.056 <0.002 <0.002 NA 11 <0.02 NA

R-124A 9/20/2011 0.22 105 32 3.9 <0.1 227 <0.1 43 52 NA 2 NA 454 NA 0.65 <.2 <0.002 <0.002 NA 9.9 <0.02 NA

R-124A 9/20/2011 0.22 105 32 3.9 <0.1 232 0.11 42 51 NA 2.1 NA 458 NA 0.68 <.2 <0.002 <0.002 NA 10 <0.02 NA

R-124A 11/25/2013 0.24 114 34 3 <0.1 244 0.13 41 51 NA 2.2 NA 450 NA 0.89 0.19 <0.001 <0.001 NA 11 <0.02 NA

R-124A * 11/25/2013 0.23 111 34 3 <0.1 243 0.13 41 51 NA 2.2 NA 448 NA 0.82 0.035 <0.001 <0.001 NA 11 <0.02 NA

R-124A 12/15/2015 0.242 110 34.8 3.6 <0.1 306 0.143 39.1 26.8 NA 2.19 NA 442 NA 0.57 0.342 <0.001 0.0012 NA 11 <0.02 NA

R-124A * 12/15/2015 0.24 110 35.3 3.6 <0.1 300 0.144 39.1 26.7 NA 2.31 NA 441 NA 0.56 0.028 <0.001 <0.001 NA 11 <0.02 NA

R-125A 3/28/2005 0.2 70 26 1.8 <0.1 208 <0.1 27 3.3 0.082 2 206 303 39 0.26 3.1 <0.002 0.0034 0.042 7.3 0.048 0.054

R-125A 6/6/2005 0.19 71 27 1.7 <0.1 210 <0.1 26 3.6 0.045 2 207 307 15.3 0.4 1.1 <0.002 0.0046 0.12 7.2 <0.02 0.086

R-125A * 6/6/2005 0.19 71 27 1.7 <0.1 208 <0.1 26 3.6 0.028 2 208 304 10.1 0.84 0.98 <0.002 0.0034 0.078 7.2 <0.02 0.058

R-125A 9/21/2005 0.21 72 27 1.5 <0.1 228 0.21 26 3.4 0.057 2 211 326 30.8 0.67 2.8 <0.002 <0.002 <0.02 7.4 0.033 <0.02

R-125A 12/19/2005 0.19 68 26 1.6 <0.1 208 <0.1 26 3.3 0.34 1.9 200 304 10.8 <0.3 1 <0.002 0.0023 0.058 7 <0.02 0.042

R-125A 12/19/2005 0.19 70 26 1.6 <0.1 200 <0.1 26 3.2 0.29 1.9 205 305 9.4 0.36 1.2 <0.002 0.0022 0.063 7.2 <0.02 0.041

R-125A 12/20/2006 0.22 73 26 1.6 <0.1 216 0.1 25 3.5 0.062 2.4 214 314 36.2 0.48 2.2 <0.002 <0.002 0.045 7.8 0.035 0.039

R-125A 11/16/2009 0.24 89 30 4 <0.1 244 0.13 40 5.5 0.029 2 261 379 4.8 0.42 0.48 <0.002 <0.002 <0.02 9.2 <0.02 0.039

R-125A 11/17/2010 0.24 91 30 3.1 <0.1 248 <0.1 36 5 NA 2 NA 388 NA 0.47 0.064 <0.002 <0.002 NA 9.2 <0.02 NA

R-125A 11/17/2010 0.23 87 29 3.1 <0.1 246 <0.1 36 5.1 NA 2 NA 391 NA 0.47 0.029 <0.002 <0.002 NA 8.9 <0.02 NA

R-125A 9/20/2011 0.23 87 29 2.4 <0.1 254 0.1 35 5.2 NA 1.9 NA 380 NA 0.48 0.12 <0.002 <0.002 NA 8.6 <0.02 NA

R-125A 11/25/2013 0.26 102 32 1.3 <0.1 292 0.14 42 6.6 NA 2.1 NA 409 NA 0.77 0.12 <0.001 <0.001 NA 10 <0.02 NA

R-125A 12/15/2015 0.298 115 35.1 2.82 <0.1 346 0.135 46.1 6.25 NA 2.29 NA 452 NA 0.7 0.116 <0.001 0.0014 NA 12.1 <0.02 NA

WR-435A 9/18/2001 NA NA NA 25 <0.1 217 0.12 30 4.5 NA 1.9 NA 323 NA 0.56 NA NA NA NA NA NA NA

WR-435A * 9/18/2001 NA NA NA 25 <0.1 212 0.12 30 4.5 NA 1.9 NA 325 NA 0.42 NA NA NA NA NA NA NA

WR-435A 8/8/2002 <1 NA NA NA NA NA NA NA NA NA NA 210 NA NA NA NA <0.005 <0.005 NA NA NA NA

WR-435A 3/18/2003 NA NA NA NA NA 220 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

WR-435A 11/22/2010 0.15 60 24 3.6 <0.1 186 0.15 29 5.9 NA 1.5 NA 287 NA 0.26 <0.02 <0.002 <0.002 NA 5.8 <0.02 NA

WR-435A 9/22/2011 0.17 66 27 3.6 <0.1 182 0.16 30 7.8 NA 1.8 NA 291 NA 0.69 0.73 <0.002 <0.002 NA 6.6 <0.02 NA

WR-435A 11/26/2013 0.17 68 27 3.5 <0.1 175 0.21 32 11 NA 1.8 NA 298 NA 0.32 0.094 <0.002 <0.001 NA 6.7 <0.02 NA

WR-435A 12/16/2015 0.177 69.5 28.2 2.98 <0.1 210 0.194 30.8 9.48 NA 1.85 NA 303 NA 1.23 0.097 <0.002 <0.001 NA 6.82 <0.02 NA

2 10 1 4 0.05 0.05

* = Duplicate Sample

NA = not analyzed

All concentrations are in mg/L

AWQS 

 All Analysis performed by the Tucson Water Quality Laboratory

Inorganics are monitored every three years.  

S:\EMCOMMON\Prudence\Well System Info\GW Data\WaterQuality.xls Page 1 of 1



TABLE 4

Vapor Probe Results - Selected VOCs

Prudence Landfill

Well Date Depth PCE TCE
cis-1,2-

DCE 
VC TCFM DCFM

WR-434A-50' 12/31/2002 50' 0.08 0.0034 ND ND 0.0019 NA

WR-434A-50' 3/12/2003 50' 0.067 0.0022 ND 0.0022 ND NA

WR-434A-50' 6/5/2003 50' 0.073 0.0025 ND ND ND NA

WR-434A-50' 9/10/2003 50' 0.21 ND ND ND ND 0.086

WR-434A-50' 12/17/2003 50' 0.19 0.010 ND ND ND 0.08

WR-434A-50' 3/17/2004 50' 0.051 0.0072 ND ND ND 0.036

WR-434A-50' 6/8/2004 50' 0.45 0.034 ND ND ND 0.3

WR-434A-50' 8/18/2004 50' 0.11 ND ND ND ND 0.096

WR-434A-50' 9/14/2004 50' 0.13 ND ND 0.025 ND 0.23

WR-434A-50' 12/17/2004 50' 0.23 0.0083 ND ND ND 0.1

WR-434A-50' 3/17/2005 50' 0.55 0.039 ND ND ND 0.042

WR-434A-50' 6/23/2005 50' 0.21 0.0066 ND ND ND 0.024

WR-434A-50' 9/22/2005 50' 0.23 0.0094 0.0072 ND ND 0.048

WR-434A-50' 12/21/2005 50' 0.3 0.11 ND ND 0.0074 0.15

WR-434A-50' 6/16/2006 50' 2 0.28 0.0072 ND ND 0.16

WR-434A-50' 10/4/2006 50' 0.22 0.015 ND ND 0.0032 ND

WR-434A-50' 12/21/2006 50' 0.0035 ND ND ND ND 0.0033

WR-434A-50' 3/7/2007 50' 0.61 0.048 ND ND 0.008 ND

WR-434A-50' 11/20/2007 50' 0.47 0.021 ND ND 0.0063 0.14

WR-434A-50' 11/13/2008 50' 0.84 0.034 ND ND 0.01 0.23

WR-434A-50' 11/17/2009 50' 0.012 ND ND ND ND 0.017

WR-434A-50' 11/18/2010 50' 0.7 0.025 ND ND 0.0079 0.18

WR-434A-50' 9/29/2011 50' 0.108 ND ND ND ND 0.0218

WR-434A-50' 12/2/2013 50' 0.235 0.009 ND ND ND 0.064

WR-434A-50' 12/16/2015 50' 0.266 0.0107 ND ND 0.0058 0.114

WR-434A-150' 12/31/2002 150' 1.2 0.38 2.9 ND ND NA

WR-434A-150' 3/12/2003 150' 0.88 0.28 2.2 0.066 ND NA

WR-434A-150' 6/5/2003 150' 1.0 0.33 2.3 0.041 ND NA

WR-434A-150' 9/10/2003 150' 0.97 0.24 2.0 0.029 ND 0.19

WR-434A-150' 12/17/2003 150' 1.4 0.37 3.9 ND ND 0.31

WR-434A-150' 3/17/2004 150' 1.1 0.26 2.4 0.047 ND 0.3

WR-434A-150' 6/8/2004 150' 1.2 0.38 3.5 ND ND 0.33

WR-434A-150' 8/18/2004 150' 0.97 0.24 2.0 0.081 ND 0.25

WR-434A-150' 9/14/2004 150' 0.83 0.22 1.8 0.065 ND 0.25

WR-434A-150' 12/17/2004 150' 1.7 0.39 3.6 ND ND 0.4

WR-434A-150' 3/17/2005 150' 1.7 0.38 3.2 ND ND 0.46

WR-434A-150' 6/23/2005 150' 1.3 0.26 2.4 ND ND 0.28

WR-434A-150' 9/22/2005 150' 1.0 0.21 1.5 ND ND 0.26

WR-434A-150' 12/21/2005 150' 0.6 0.12 0.76 ND ND 0.18

WR-434A-150' 6/16/2006 150' 1.0 0.66 0.72 ND ND 0.19

WR-434A-150' 10/4/2006 150' 1.0 0.16 0.64 ND ND ND

WR-434A-150' 12/21/2006 150' 1.1 0.1 0.17 ND ND 0.27

WR-434A-150' 3/7/2007 150' 1.0 0.083 0.1 ND ND ND

WR-434A-150' 11/20/2007 150' 0.8 0.057 0.022 ND ND 0.28

WR-434A-150' 11/13/2008 150' 0.8 0.03 0.01 ND ND 0.18

WR-434A-150' 11/17/2009 150' 0.4 0.016 0.0044 ND ND 0.12

WR-434A-150' 11/18/2010 150' 0.047 0.002 0.0019 ND ND 0.0086

WR-434A-150' 9/29/2011 150' 0.549 0.0188 ND ND ND 0.0594
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TABLE 4

Vapor Probe Results - Selected VOCs

Prudence Landfill

Well Date Depth PCE TCE
cis-1,2-

DCE 
VC TCFM DCFM

WR-434A-150' 12/2/2013 150' 0.277 0.013 0.006 ND ND 0.038

WR-434A-150' 12/16/2015 150' ND ND ND ND ND ND

WR-434A-250' 12/31/2002 250' 11 1.8 0.78 0.03 0.25 NA

WR-434A-250' 3/12/2003 250' 9.1 1.2 0.56 ND 0.23 NA

WR-434A-250' 6/5/2003 250' 8.2 1.3 0.56 ND 0.1 NA

WR-434A-250' 9/10/2003 250' 9.0 1.9 0.92 0.034 0.14 4.0

WR-434A-250' 12/17/2003 250' 4.1 0.83 0.52 0.031 ND 0.22

WR-434A-250' 3/17/2004 250' 17 2.5 1.4 0.034 0.26 4.4

WR-434A-250' 6/8/2004 250' 21 3.3 1.1 ND 0.55 8.0

WR-434A-250' 8/18/2004 250' 5.0 0.61 0.24 0.029 0.074 1.3

WR-434A-250' 9/14/2004 250' 2 0.33 0.26 ND ND 0.25

WR-434A-250' 12/17/2004 250' 17 2.7 1.8 ND ND 4.0

WR-434A-250' 3/17/2005 250' 21 3.5 2.5 ND 0.26 6.0

WR-434A-250' 6/23/2005 250' 12 1.9 1.4 ND ND 3.1

WR-434A-250' 9/22/2005 250' 25 3.4 2.8 ND 0.24 4.9

WR-434A-250' 12/21/2005 250' 12 1.4 1.2 0.029 0.17 2.5

WR-434A-250' 6/16/2006 250' 16 5.3 3.9 ND 0.35 7

WR-434A-250' 10/4/2006 250' 16 3.3 3.1 ND 0.24 4.4

WR-434A-250' 12/21/2006 250' 9.7 1.6 0.8 ND ND 1.4

WR-434A-250' 3/7/2007 250' 9.7 3.3 3 ND 0.34 4.2

WR-434A-250' 11/20/2007 250' 9.9 1.9 1.9 ND ND 2.8

WR-434A-250' 11/13/2008 250' 13 1.6 1.8 ND 0.11 2.6

WR-434A-250' 11/17/2009 250' 8.1 1.4 2.3 ND 0.092 2.2

WR-434A-250' 11/18/2010 250' 7 1.5 2.8 ND 0.11 2.4

WR-434A-250' 9/29/2011 250' 5.42 1.56 3.96 ND 0.0843 2.18

WR-434A-250' 12/2/2013 250' 6.27 1.03 2.938 ND 0.09 1.83

WR-434A-250' 12/16/2015 250' 1.1 0.234 0.499 ND 0.025 0.562

WR-434A-350' 12/31/2002 350' 12 1.2 0.34 0.17 0.93 NA

WR-434A-350' 3/12/2003 350' 9.0 0.42 ND 0.19 1.1 NA

WR-434A-350' 6/5/2003 350' 12 1.2 0.31 0.086 0.73 NA

WR-434A-350' 9/10/2003 350' 13 1.4 0.48 0.10 0.47 10

WR-434A-350' 12/17/2003 350' 11 1.3 0.52 0.17 0.97 18

WR-434A-350' 3/17/2004 350' 13 2.3 1.0 0.073 0.74 10

WR-434A-350' 6/8/2004 350' 8.3 0.42 ND ND 1.3 20

WR-434A-350' 8/18/2004 350' 1.8 0.16 0.052 ND 0.063 1.2

WR-434A-350' 9/14/2004 350' 12 0.88 0.28 0.12 0.46 8

WR-434A-350' 12/17/2004 350' 17 0.88 0.048 ND 1.1 18

WR-434A-350' 3/17/2005 350' 18 0.83 ND ND 1.5 35

WR-434A-350' 6/23/2005 350' 19 0.83 ND ND 1.5 28

WR-434A-350' 9/22/2005 350' 29 0.88 0.044 ND 1.0 20

WR-434A-350' 12/21/2005 350' 10 1.5 1.0 0.055 0.52 7.5

WR-434A-350' 6/16/2006 350' 29 3.5 0.5 ND 1.60 33

WR-434A-350' 10/4/2006 350' 17 1.4 0.1 ND 1.30 19

WR-434A-350' 12/21/2006 350' 14 0.66 ND ND 0.91 ND

WR-434A-350' 3/7/2007 350' 21 1.1 ND ND 1.70 28

WR-434A-350' 11/20/2007 350' 13 0.74 ND ND 1.10 20

WR-434A-350' 11/13/2008 350' 11 0.63 ND ND 0.90 22
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TABLE 4

Vapor Probe Results - Selected VOCs

Prudence Landfill

Well Date Depth PCE TCE
cis-1,2-

DCE 
VC TCFM DCFM

WR-434A-350' 11/17/2009 350' 11 0.74 0.032 ND 0.82 18

WR-434A-350' 11/18/2010 350' 0.12 0.005 ND ND 0.0024 0.009

WR-434A-350' 3/31/2011 350' 0.302 0.0097 ND ND ND 0.0183

WR-434A-350' 9/29/2011 350' 10.2 0.75 ND ND 0.843 14.9

WR-434A-350' 12/2/2013 350' 11.11 1.144 0.054 ND 1.078 21.11

WR-434A-350' 12/16/2015 350' ND ND ND ND ND ND

R-125A-50' 9/13/2004 50' 0.39 ND ND ND 0.13 2.5

R-125A-50' 3/23/2005 50' 0.5 ND ND ND 0.16 3.1

R-125A-50' 6/23/2005 50' 0.19 ND ND ND ND 1.3

R-125A-50' 9/22/2005 50' 0.34 ND ND ND 0.11 2.2

R-125A-50' 12/21/2005 50' 0.21 ND 0.072 ND ND 0.86

R-125A-50' 6/16/2006 50' 0.19 ND ND ND ND 1.2

R-125A-50' 12/21/2006 50' 0.083 ND ND ND ND 0.8

R-125A-50' 11/20/2007 50' 0.08 0.0093 ND 0.0062 0.019 1

R-125A-50' 11/13/2008 50' 0.038 ND ND ND ND 0.42

R-125A-50' 11/17/2009 50' ND ND ND ND ND 0.16

R-125A-50' 11/18/2010 50' 0.018 ND ND 0.015 ND 0.16

R-125A-50' 9/29/2011 50' 0.0183 ND ND ND ND 0.119

R-125A-50' 12/2/2013 50' ND ND ND ND ND 0.132

R-125A-50' 12/16/2015 50' ND ND ND ND ND ND

R-125A-145' 9/13/2004 145' 0.61 ND ND 0.029 0.57 4.9

R-125A-145' 3/23/2005 145' 1.0 0.061 ND ND 0.91 9.1

R-125A-145' 6/23/2005 145' 1.0 ND ND ND 0.74 8.0

R-125A-145' 9/22/2005 145' 0.69 0.061 ND ND 0.63 11

R-125A-145' 12/21/2005 145' 0.069 0.16 0.11 ND 0.51 3.7

R-125A-145' 6/16/2006 145' 0.83 ND ND ND 0.68 6

R-125A-145' 12/21/2006 145' 0.28 ND ND ND 0.21 2.9

R-125A-145' 11/20/2007 145' 0.67 0.064 0.027 0.014 0.62 5.9

R-125A-145' 11/13/2008 145' 0.44 0.042 0.02 0.0097 0.35 4.7

R-125A-145' 11/17/2009 145' 0.59 0.028 0.016 0.0068 0.39 3.7

R-125A-145' 11/18/2010 145' 0.52 0.029 0.019 0.0064 0.39 4.2

R-125A-145' 9/29/2011 145' 0.224 ND ND ND 0.18 2.52

R-125A-145' 12/2/2013 145' 0.66 0.017 0.012 ND 0.369 4.326

R-125A-145' 12/16/2015 145' ND ND ND ND ND ND

R-125A-250' 9/13/2004 250' ND ND ND 0.034 0.41 3.6

R-125A-250' 3/23/2005 250' ND ND ND 0.14 0.50 7.5

R-125A-250' 6/23/2005 250' ND ND ND ND 0.80 10

R-125A-250' 9/22/2005 250' 0.12 ND ND ND 0.97 16

R-125A-250' 12/21/2005 250' 0.14 ND ND ND 0.57 13

R-125A-250' 6/16/2006 250' 6.3 3.8 0.6 ND 0.74 9.6

R-125A-250' 12/21/2006 250' ND ND ND ND 0.34 6

R-125A-250' 11/20/2007 250' 0.048 ND ND ND 0.3 3.9

R-125A-250' 11/13/2008 250' 0.057 ND ND 0.0047 0.45 5.4

R-125A-250' 11/17/2009 250' 0.13 ND ND ND 0.51 7.3

R-125A-250' 11/18/2010 250' 0.065 ND ND ND 0.28 3.1

R-125A-250' 9/29/2011 250' 0.176 ND ND ND 0.899 10.4
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TABLE 4

Vapor Probe Results - Selected VOCs

Prudence Landfill

Well Date Depth PCE TCE
cis-1,2-

DCE 
VC TCFM DCFM

R-125A-250' 12/2/2013 250' 0.303 ND 0.005 0.003 1.036 14.29

R-125A-250' 12/16/2015 250' ND ND ND ND ND ND

R-125A-335' 9/13/2004 335' ND ND ND 0.055 0.2 2.8

R-125A-335' 3/23/2005 335' ND ND ND 0.031 0.49 10

R-125A-335' 6/23/2005 335' ND ND ND ND 0.8 11

R-125A-335' 9/22/2005 335' 0.12 ND ND ND 0.91 15

R-125A-335' 12/21/2005 335' ND ND ND ND 0.5 5

R-125A-335' 6/16/2006 335' 0.17 ND ND ND 0.39 3.9

R-125A-335' 12/21/2006 335' ND ND ND ND 0.097 1.8

R-125A-335' 11/20/2007 335' 0.046 ND ND 0.0065 0.29 4

R-125A-335' 11/13/2008 335' 0.053 ND ND 0.0055 0.35 4

R-125A-335' 11/17/2009 335' 0.13 ND ND ND 0.47 6.7

R-125A-335' 11/18/2010 335' 0.082 ND ND 0.0051 0.42 4.7

R-125A-335' 9/29/2011 335' 0.176 ND ND ND 0.843 9.9

R-125A-335' 12/2/2013 335' 0.272 ND ND 0.008 1.121 12.84

R-125A-335' 12/16/2015 335' ND ND ND ND 0.0302 0.453

R-124A-57' 9/13/2004 57' 1.4 0.15 0.92 ND 0.057 2.2

R-124A-57' 3/17/2005 57' 1.9 0.31 1.8 0.036 ND 2.0

R-124A-57' 6/23/2005 57' 0.57 0.23 1.5 0.047 ND 0.65

R-124A-57' 9/22/2005 57' 1.4 0.19 1.1 0.036 ND 2.0

R-124A-57' 12/21/2005 57' 0.21 ND 0.048 ND ND 0.7

R-124A-57' 6/16/2006 57' 1.2 0.2 0.84 0.031 ND 0.2

R-124A-57' 12/21/2006 57' 1.3 0.32 1.3 0.055 ND 1.9

R-124A-57' 11/20/2007 57' 2.1 0.39 0.88 ND 0.095 2.6

R-124A-57' 11/13/2008 57' 0.68 0.43 0.84 ND ND 1.2

R-124A-57' 11/17/2009 57' 0.12 ND ND ND 0.0053 0.1

R-124A-57' 11/18/2010 57' 0.05 ND 0.24 ND ND 0.18

R-124A-57' 9/29/2011 57' 0.0305 ND ND ND 0.124 0.0089

R-124A-57' 12/2/2013 57' ND ND ND ND 0.177 0.0130

R-124A-152' 9/13/2004 152' 5.1 0.77 1.6 0.055 0.11 2.1

R-124A-152' 3/17/2005 152' 6.8 1.1 2.9 0.049 0.17 3.2

R-124A-152' 6/23/2005 152' 6.9 1.2 4 ND ND 2.9

R-124A-152' 9/22/2005 152' 0.041 ND ND ND 0.043 ND

R-124A-152' 12/21/2005 152' 0.021 ND ND ND 0.016 0.012

R-124A-152' 6/16/2006 152' 0.017 ND ND ND 0.022 0.022

R-124A-152' 12/21/2006 152' 0.68 0.029 0.013 ND 0.01 0.06

R-124A-152' 11/20/2007 152' 0.066 ND ND ND 0.005 0.005

R-124A-152' 11/13/2008 152' 0.021 ND ND ND 0.0039 0.012

R-124A-152' 11/17/2009 152' ND ND ND ND ND ND

R-124A-152' 11/18/2010 152' ND ND ND ND 0.015 0.0027

R-124A-152' 9/29/2011 152' ND 0.0081 ND ND ND ND

R-124A-152' 12/2/2013 152' ND ND ND ND 0.168 0.013

R-124A-250' 9/13/2004 250' 1.7 0.19 1.1 ND 0.063 2.8

R-124A-250' 3/17/2005 250' 1.9 0.32 1.8 0.036 ND 2.1

R-124A-250' 6/23/2005 250' 0.61 0.23 1.5 0.049 ND 0.65
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TABLE 4

Vapor Probe Results - Selected VOCs

Prudence Landfill

Well Date Depth PCE TCE
cis-1,2-

DCE 
VC TCFM DCFM

R-124A-250' 9/22/2005 250' 2.6 0.27 1.5 0.047 0.12 3.6

R-124A-250' 12/21/2005 250' 0.1 0.94 ND ND ND 0.36

R-124A-250' 6/16/2006 250' 1.1 0.18 0.8 ND ND 1.3

R-124A-250' 12/21/2006 250' 1.1 0.28 0.92 0.036 ND ND

R-124A-250' 11/20/2007 250' 2.9 0.45 1.1 ND 0.15 3.9

R-124A-250' 11/13/2008 250' 0.48 0.27 0.47 ND ND 0.71

R-124A-250' 11/17/2009 250' 0.007 ND ND ND 0.0072 ND

R-124A-250' 11/18/2010 250' 0.0039 ND ND ND 0.037 0.0031

R-124A-250' 9/29/2011 250' 0.0217 ND ND ND 0.112 0.0054

R-124A-250' 12/2/2013 250' ND ND ND ND 0.167 0.013

R-124A-355' 9/13/2004 355' 1.7 0.17 0.96 ND 0.074 2.3

R-124A-355' 3/17/2005 355' 1.9 0.33 1.8 0.034 ND 2.1

R-124A-355' 6/23/2005 355' 0.63 0.24 1.6 0.052 ND 0.75

R-124A-355' 9/22/2005 355' 0.042 ND 0.019 ND ND 0.014

R-124A-355' 12/21/2005 355' 0.14 ND 0.015 ND ND 0.4

R-124A-355' 6/16/2006 355' 1.9 0.29 1.3 0.039 0.047 0.91

R-124A-355' 12/21/2006 355' 0.52 0.13 0.48 0.02 ND 0.7

R-124A-355' 11/20/2007 355' 4.4 0.79 1.9 ND 0.23 5.9

R-124A-355' 11/13/2008 355' 0.67 0.4 0.75 ND ND 1.1

R-124A-355' 11/17/2009 355' 0.0052 ND ND ND 0.0045 0.0023

R-124A-355' 11/18/2010 355' 0.0041 ND ND ND 0.041 0.003

R-124A-355' 9/29/2011 355' 0.0163 ND ND ND 0.0517 0.005

R-124A-355' 12/2/2013 355' 0.007 ND ND ND 0.187 0.014

ND = not detected at laboratory practical quantification level

NA = not analyzed

PCE = tetrachloroethene

TCE = trichloroethene

cis-1,2-DCE = cis-1,2-dichloroethene

TCFM = trichlorofluoromethane

VC = Vinyl Chloride

DCFM = dichlorofluoromethane

All samples analyzed using Method TO-15

All concentrations reported in ug/L
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TABLE 5

SOIL-VAPOR MONITOR WELLS

FIELD MEASUREMENTS OF METHANE, CARBON DIOXIDE, AND OXYGEN

PRUDENCE LANDFILL

Well Name Date Depth (ft) CH4 (%) CO2 (%) O2 (%)

WR-434A 12/16/2015 50 0.0 14.6 4.2

150 0.0 0.1 19.9

250 1.1 19.1 1.2

350 0.0 0.1 20.2

12/2/2013 50 0.0 3.9 16.4

150 0.0 8.1 11.6

250 1.1 5.3 14.8

350 0.7 0.5 16.1

9/29/2011 50 0.0 2.2 18.5

150 0.0 6.2 14.6

250 0.3 3.4 17.2

350 0.3 0.5 17.9

3/31/2011 350 2.0 2.7 0.0

11/18/2010 50 0.0 17.6 13.3

150 0.0 0.1 20.2

250 1.3 13.1 6.9

350 1.4 1.8 5.9

11/17/2009 50 0.0 2.7 11.4

150 0.0 21.3 0.3

250 2.4 21.2 0.0

350 2.2 3.5 0.0

11/13/2008 50 0.0 15.5 5.2

150 0.0 21.7 0.0

250 3.1 20.8 0.0

350 2.2 3.0 0.0

11/20/2007 50 0.7 11.1 5.8

150 1.6 22.0 0.0

250 0.0 19.9 0.0

350 0.1 2.5 0.0

3/7/2007 50 0.0 14.4 3.9

150 0.0 22.5 0.0

250 3.3 20.6 0.1

350 2.1 2.7 0.0

12/21/2006 50 0.0 0.1 21.1

150 0.0 22.6 0.0

250 3.0 18.3 2.7

350 2.3 3.3 0.4

10/4/2006 50 0.1 13.2 5.0

150 0.1 22.1 0.3

250 3.5 20.4 0.3

350 2.4 2.9 0.4

6/18/2006 50 0.0 14.2 16.4

150 0.0 22.5 0.2

250 3.1 19.6 0.3

350 2.0 2.2 0.3
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TABLE 5

SOIL-VAPOR MONITOR WELLS

FIELD MEASUREMENTS OF METHANE, CARBON DIOXIDE, AND OXYGEN

PRUDENCE LANDFILL

Well Name Date Depth (ft) CH4 (%) CO2 (%) O2 (%)

WR-434A 12/31/2005 50 0.0 17.8 3.3

(con't) 150 0.9 20.4 0.2

250 0.1 17.7 2.9

350 2.5 4.7 0.1

12/21/2005 50 0.0 12.4 9.1

150 0.0 21.9 0.1

250 3.3 18.8 1.5

350 2.9 11.7 0.7

9/22/2005 50 0.0 14.4 6.3

150 0.2 22.9 0.4

250 4.0 20.9 0.3

350 2.8 3.0 0.4

6/23/2005 50 0.0 12.4 8.4

150 0.3 22.0 0.0

250 3.9 20.0 0.1

350 2.5 2.9 0.0

3/17/2005 50 0.0 13.4 8.0

150 0.4 22.6 0.5

250 3.8 19.9 0.4

350 2.0 2.1 0.5

12/17/2004 50 0.0 13.0 9.2

150 0.5 22.3 0.0

250 4.0 20.0 0.0

350 2.3 3.1 0.0

9/14/2004 50 0.0 16.0 7.2

150 0.2 23.0 0.0

250 0.0 15.0 6.7

350 2.6 12.0 0.0

6/8/2004 50 0.0 17.0 4.7

150 0.8 24.0 0.0

250 4.1 14.0 0.0

350 2.1 1.5 0.0

3/17/2004 50 0.0 17.0 4.1

150 0.5 23.0 0.0

250 4.2 20.0 0.0

350 3.6 14.0 0.0

12/17/2003 50 0.1 16.1 5.3

150 0.8 23.1 0.0

250 0.1 16.8 3.5

350 1.8 8.9 0.9

9/10/2003 50 0.0 17.0 3.0

150 1.4 23.0 0.6

250 2.1 18.0 1.5

350 2.5 11.0 0.7
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TABLE 5

SOIL-VAPOR MONITOR WELLS

FIELD MEASUREMENTS OF METHANE, CARBON DIOXIDE, AND OXYGEN

PRUDENCE LANDFILL

Well Name Date Depth (ft) CH4 (%) CO2 (%) O2 (%)

WR-434A 6/5/2003 50 0.0 16.8 2.0

(con't) 150 0.8 19.9 0.4

250 0.0 16.5 4.2

350 2.3 7.2 0.5

3/12/2003 50 0.0 12.0 2.5

150 1.2 19.0 0.7

250 0.9 14.0 4.2

350 2.7 6.2 0.1

9/3/2002 50 0.0 17.7 2.4

150 1.1 20.7 0.3

250 3.6 15.5 1.4

350 1.8 3.7 0.2

6/17/2002 50 0.0 18.5 1.9

150 1.0 18.5 0.3

250 3.0 14.8 2.0

350 1.3 6.3 0.6

3/5/2002 50 0.0 20.1 1.0

150 0.9 18.2 0.0

250 2.3 15.8 0.7

350 0.3 5.6 3.4

12/10/2001 50 0.0 19.6 0.1

150 1.1 23.2 0.0

250 3.9 14.2 0.0

350 0.2 1.7 5.2

11/26/2001 50 0.0 20.1 0.1

150 1.0 23.3 0.0

250 4.4 17.7 0.0

350 0.4 0.9 9.5

11/19/2001 50 0.0 20.3 0.2

150 1.2 23.2 0.0

250 1.3 6.0 13.5

350 1.0 2.1 12.5

11/8/2001 50 0.0 20.0 0.2

150 1.1 23.1 0.1

250 4.5 18.0 0.0

350 0.9 0.8 12.9

11/1/2001 50 0.0 19.5 0.2

150 1.2 22.8 0.2

250 4.2 15.9 0.1

350 0.1 0.0 18.0
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TABLE 5

SOIL-VAPOR MONITOR WELLS

FIELD MEASUREMENTS OF METHANE, CARBON DIOXIDE, AND OXYGEN

PRUDENCE LANDFILL

Well Name Date Depth (ft) CH4 (%) CO2 (%) O2 (%)

R-124A 12/2/2013 57 0.0 5.5 13.8

152 0.0 0.7 18.6

250 0.6 5.1 14.7

355 1.7 3.7 16.8

9/29/2011 57 0.0 6.1 14.0

152 0.0 0.1 19.8

250 0.0 4.3 15.8

355 0.0 2.1 18.0

11/18/2010 57 2.4 11.5 9.6

152 0.0 0.2 19.5

250 0.0 1.9 17.1

355 0.0 2.2 16.6

11/17/2009 57 0.0 8.2 9.9

152 0.0 0.1 19.5

250 0.0 2.0 17.3

355 0.0 1.2 18.3

11/13/2008 57 3.7 21.5 0.2

152 0.0 0.8 19.8

250 2.5 18.3 4.2

355 3.5 21.7 0.0

11/20/2007 57 5.4 20.6 0.0

152 0.4 0.5 19.1

250 4.7 21.1 0.0

355 4.6 21.4 0.1

12/21/2006 57 7.7 23.6 0.1

152 0.0 2.1 18.0

250 7.8 24.1 0.0

355 7.8 23.6 0.5

6/16/2006 57 7.9 23.1 0.2

152 0.0 0.7 19.2

250 7.8 23.1 0.1

355 7.6 23.0 0.1

12/21/2005 57 5.0 20.7 0.6

152 0.0 0.5 20.3

250 2.1 11.8 7.7

355 1.3 8.4 11.1

9/22/2005 57 8.8 22.8 0.3

152 0.0 1.5 18.8

250 3.3 22.1 0.4

355 0.0 0.3 20.1

6/23/2005 57 11.9 24.8 0.4

152 5.9 20.0 0.4

250 11.7 24.4 0.1

355 11.7 24.4 0.3
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TABLE 5

SOIL-VAPOR MONITOR WELLS

FIELD MEASUREMENTS OF METHANE, CARBON DIOXIDE, AND OXYGEN

PRUDENCE LANDFILL

Well Name Date Depth (ft) CH4 (%) CO2 (%) O2 (%)

R-124A 3/17/2005 57 7.8 23.0 0.4

(con't) 152 5.1 20.1 0.4

250 7.2 22.7 0.4

355 7.2 22.7 0.4

R-125A 12/16/2015 50 5.8 22.2 0.1

145 0.0 0.1 20.8

250 0.0 0.0 20.6

335 0.0 0.3 19.3

12/2/2013 50 1.4 5.7 13.0

145 0.6 4.9 10.0

250 0.0 2.3 11.8

335 0.0 0.0 18.9

9/29/2011 50 0.8 7.3 12.6

145 0.2 6.6 10.9

250 0.0 1.4 13.8

335 0.0 0.0 19.1

11/18/2010 50 2.5 12.2 8.0

145 0.2 7.8 9.2

250 0.0 0.1 19.9

335 0.0 0.1 19.5

11/17/2009 50 4.8 21.3 0.0

145 0.3 14.2 0.0

250 0.0 3.7 2.6

335 0.0 3.8 1.9

11/13/2008 50 4.2 19.9 0.0

145 0.0 13.7 0.0

250 0.0 1.6 9.6

335 0.0 1.4 12.3

11/20/2007 50 4.1 20.1 0.2

145 0.6 13.9 0.1

250 0.5 1.1 11.1

335 0.4 0.8 12.1

12/21/2006 50 7.9 22.8 0.0

145 0.3 14.5 0.0

250 0.0 2.1 4.8

335 0.0 1.8 5.3

6/16/2006 50 4.4 19.2 0.0

145 0.5 7.7 0.0

250 0.1 1.4 6.9

335 0.0 0.7 9.4

12/21/2005 55 3.3 19.8 0.3

145 0.6 13.2 0.2

255 0.0 2.8 3.2

335 0.0 1.3 2.5
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TABLE 5

SOIL-VAPOR MONITOR WELLS

FIELD MEASUREMENTS OF METHANE, CARBON DIOXIDE, AND OXYGEN

PRUDENCE LANDFILL

Well Name Date Depth (ft) CH4 (%) CO2 (%) O2 (%)

R-125A 9/22/2005 55 0.7 18.1 0.4

(con't) 145 0.7 18.2 0.4

255 0.0 2.4 3.0

335 0.0 1.5 4.9

6/23/2005 55 0.9 17.9 0.6

145 0.7 12.7 0.5

255 0.0 2.0 4.0

335 0.0 1.8 4.1

3/23/2005 55 0.1 17.8 0.1

145 0.7 11.3 0.0

255 0.1 1.1 8.0

335 0.0 0.7 8.7

All measurements collected by COT-ES with Landtec Gas Analyzer
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Figure 3

Groundwater Elevation Trends

Prudence Landfill, Tucson Az
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Figure 4
PCE Concentrations for Selected Groundwater Monitor Wells*

Prudence Landfill, Tucson Az
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*All other wells are non-detect for PCE.  
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Figure 5
PCE Concentrations in Soil Vapor Monitoring Wells

Prudence Landfill, Tucson Az
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APPENDIX B 

 

Concentration Charts for Detected Compounds 



Trend Analysis

Prudence Landfill
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Trend Analysis

Prudence Landfill

Note: Ammonia, total  kjeldahl nitrogen, and nitrite have not been detected and are not plotted.
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Trend Analysis

Prudence Landfill
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Trend Analysis

Prudence Landfill
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Trend Analysis

Prudence Landfill

WR-435A historical data provided by ADEQ

Arsenic, cadmium, chromium, mercury, selenium  and silver have not been detected and are not plotted for these wells.
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Trend Analysis
Prudence Landfill
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Groundwater Duplicate Comparison Sheet 



Appendix C

Groundwater Duplicate Comparison Sheet

LoginNum Well ID Date Parameter Prefix Result LoginNum Well ID Date Parameter Prefix Result RPD%

L151419-01 R-124A 12/15/2015 09:48 AM 1,1,1,2-TETRACHLOROETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,1,1,2-TETRACHLOROETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,1,1-TRICHLOROETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,1,1-TRICHLOROETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,1,2,2-TETRACHLOROETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,1,2,2-TETRACHLOROETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,1,2-TRICHLOROETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,1,2-TRICHLOROETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,1-DICHLOROETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,1-DICHLOROETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,1-DICHLOROETHENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,1-DICHLOROETHENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,1-DICHLOROPROPENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,1-DICHLOROPROPENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,2,3-TRICHLOROBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,2,3-TRICHLOROBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,2,3-TRICHLOROPROPANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,2,3-TRICHLOROPROPANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,2,4-TRICHLOROBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,2,4-TRICHLOROBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,2,4-TRIMETHYLBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,2,4-TRIMETHYLBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,2-DIBROMO-3-CHLOROPROPANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,2-DIBROMO-3-CHLOROPROPANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,2-DICHLOROBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,2-DICHLOROBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,2-DICHLOROETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,2-DICHLOROETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,2-DICHLOROPROPANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,2-DICHLOROPROPANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,3,5-TRIMETHYLBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,3,5-TRIMETHYLBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,3-DICHLOROBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,3-DICHLOROBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,3-DICHLOROPROPANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,3-DICHLOROPROPANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 1,4-DICHLOROBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 1,4-DICHLOROBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 2,2-DICHLOROPROPANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 2,2-DICHLOROPROPANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 2-CHLOROTOLUENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 2-CHLOROTOLUENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 4-CHLOROTOLUENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 4-CHLOROTOLUENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM 4-ISOPROPYLTOLUENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM 4-ISOPROPYLTOLUENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM ALKALINITY, BICARBONATE 306 L151419-02 R-124A 12/15/2015 09:52 AM ALKALINITY, BICARBONATE 300 2%

L151419-01 R-124A 12/15/2015 09:48 AM ALKALINITY, TOTAL 306 L151419-02 R-124A 12/15/2015 09:52 AM ALKALINITY, TOTAL 300 2%

L151419-01 R-124A 12/15/2015 09:48 AM AMMONIA AS N < 0.05 L151419-02 R-124A 12/15/2015 09:52 AM AMMONIA AS N < 0.05 0%

L151419-01 R-124A 12/15/2015 09:48 AM ARSENIC < 0.001 L151419-02 R-124A 12/15/2015 09:52 AM ARSENIC < 0.001 0%

L151419-01 R-124A 12/15/2015 09:48 AM BARIUM 0.242 L151419-02 R-124A 12/15/2015 09:52 AM BARIUM 0.24 1%

L151419-01 R-124A 12/15/2015 09:48 AM BENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM BENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM BROMIDE 0.102 L151419-02 R-124A 12/15/2015 09:52 AM BROMIDE 0.111 8%

L151419-01 R-124A 12/15/2015 09:48 AM BROMOBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM BROMOBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM BROMOCHLOROMETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM BROMOCHLOROMETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM BROMODICHLOROMETHANE 0.0006 L151419-02 R-124A 12/15/2015 09:52 AM BROMODICHLOROMETHANE 0.0006 0%

L151419-01 R-124A 12/15/2015 09:48 AM BROMOFORM < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM BROMOFORM < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM BROMOMETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM BROMOMETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM CALCIUM 110 L151419-02 R-124A 12/15/2015 09:52 AM CALCIUM 110 0%

L151419-01 R-124A 12/15/2015 09:48 AM CARBON TETRACHLORIDE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM CARBON TETRACHLORIDE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM CHLORIDE 26.8 L151419-02 R-124A 12/15/2015 09:52 AM CHLORIDE 26.7 0%

L151419-01 R-124A 12/15/2015 09:48 AM CHLOROBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM CHLOROBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM CHLOROETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM CHLOROETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM CHLOROFORM 0.0027 L151419-02 R-124A 12/15/2015 09:52 AM CHLOROFORM 0.0028 4%

L151419-01 R-124A 12/15/2015 09:48 AM CHLOROMETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM CHLOROMETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM CIS-1,2-DICHLOROETHENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM CIS-1,2-DICHLOROETHENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM CIS-1,3-DICHLOROPROPENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM CIS-1,3-DICHLOROPROPENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM DIBROMOCHLOROMETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM DIBROMOCHLOROMETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM DIBROMOMETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM DIBROMOMETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM DICHLORODIFLUOROMETHANE 0.0023 L151419-02 R-124A 12/15/2015 09:52 AM DICHLORODIFLUOROMETHANE 0.0024 4%

L151419-01 R-124A 12/15/2015 09:48 AM DICHLOROMETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM DICHLOROMETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM ETHYLBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM ETHYLBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM ETHYLENE DIBROMIDE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM ETHYLENE DIBROMIDE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM FLUORIDE 0.143 L151419-02 R-124A 12/15/2015 09:52 AM FLUORIDE 0.144 1%

L151419-01 R-124A 12/15/2015 09:48 AM HEXACHLOROBUTADIENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM HEXACHLOROBUTADIENE < 0.0005 0%

1 of 2



Appendix C

Groundwater Duplicate Comparison Sheet

LoginNum Well ID Date Parameter Prefix Result LoginNum Well ID Date Parameter Prefix Result RPD%

L151419-01 R-124A 12/15/2015 09:48 AM IRON 0.342 L151419-02 R-124A 12/15/2015 09:52 AM IRON 0.028 170%

L151419-01 R-124A 12/15/2015 09:48 AM ISOPROPYLBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM ISOPROPYLBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM LEAD 0.0012 L151419-02 R-124A 12/15/2015 09:52 AM LEAD < 0.001 18%

L151419-01 R-124A 12/15/2015 09:48 AM M/P-XYLENES < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM M/P-XYLENES < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM MAGNESIUM 11 L151419-02 R-124A 12/15/2015 09:52 AM MAGNESIUM 11 0%

L151419-01 R-124A 12/15/2015 09:48 AM MANGANESE < 0.02 L151419-02 R-124A 12/15/2015 09:52 AM MANGANESE < 0.02 0%

L151419-01 R-124A 12/15/2015 09:48 AM METHYL-TERT-BUTYL ETHER < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM METHYL-TERT-BUTYL ETHER < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM NAPHTHALENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM NAPHTHALENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM N-BUTYLBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM N-BUTYLBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM NITRATE AS N 3.6 L151419-02 R-124A 12/15/2015 09:52 AM NITRATE AS N 3.6 0%

L151419-01 R-124A 12/15/2015 09:48 AM NITRITE AS N < 0.1 L151419-02 R-124A 12/15/2015 09:52 AM NITRITE AS N < 0.1 0%

L151419-01 R-124A 12/15/2015 09:48 AM N-PROPYLBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM N-PROPYLBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM ORTHO PHOSPHATE AS P < 0.2 L151419-02 R-124A 12/15/2015 09:52 AM ORTHO PHOSPHATE AS P < 0.2 0%

L151419-01 R-124A 12/15/2015 09:48 AM ORTHO-XYLENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM ORTHO-XYLENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM POTASSIUM 2.19 L151419-02 R-124A 12/15/2015 09:52 AM POTASSIUM 2.31 5%

L151419-01 R-124A 12/15/2015 09:48 AM SEC-BUTYLBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM SEC-BUTYLBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM SODIUM 34.8 L151419-02 R-124A 12/15/2015 09:52 AM SODIUM 35.3 1%

L151419-01 R-124A 12/15/2015 09:48 AM STYRENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM STYRENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM SULFATE 39.1 L151419-02 R-124A 12/15/2015 09:52 AM SULFATE 39.1 0%

L151419-01 R-124A 12/15/2015 09:48 AM TERT-BUTYLBENZENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM TERT-BUTYLBENZENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM TETRACHLOROETHENE 0.0016 L151419-02 R-124A 12/15/2015 09:52 AM TETRACHLOROETHENE 0.0017 6%

L151419-01 R-124A 12/15/2015 09:48 AM TOLUENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM TOLUENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM TOTAL DISSOLVED SOLIDS 442 L151419-02 R-124A 12/15/2015 09:52 AM TOTAL DISSOLVED SOLIDS 441 0%

L151419-01 R-124A 12/15/2015 09:48 AM TOTAL ORGANIC CARBON 0.57 L151419-02 R-124A 12/15/2015 09:52 AM TOTAL ORGANIC CARBON 0.56 2%

L151419-01 R-124A 12/15/2015 09:48 AM TOTAL TRIHALOMETHANES 0.0032 L151419-02 R-124A 12/15/2015 09:52 AM TOTAL TRIHALOMETHANES 0.0034 6%

L151419-01 R-124A 12/15/2015 09:48 AM TRANS-1,2-DICHLOROETHENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM TRANS-1,2-DICHLOROETHENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM TRANS-1,3-DICHLOROPROPENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM TRANS-1,3-DICHLOROPROPENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM TRICHLOROETHENE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM TRICHLOROETHENE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM TRICHLOROFLUOROMETHANE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM TRICHLOROFLUOROMETHANE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM VINYL CHLORIDE < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM VINYL CHLORIDE < 0.0005 0%

L151419-01 R-124A 12/15/2015 09:48 AM XYLENES (TOTAL) < 0.0005 L151419-02 R-124A 12/15/2015 09:52 AM XYLENES (TOTAL) < 0.0005 0%
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APPENDIX D 

 

Soil-Vapor Field Sampling Sheets  

and Laboratory Analytical Reports 

 





































































 

 

 

 

APPENDIX E 

 

Landfill Gas Monitoring Data 

 





























 

 

APPENDIX F 

 

Figure 2  

Groundwater Elevation Contour Map  

Obtained from the Amec Foster Wheeler report 

Sitewide Groundwater Monitoring Report, December 2014 through March 

2015, Broadway-Pantano WQARF Site, Tucson, Arizona,  

December 15, 2015 

 

 

 




